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$C$ Banach $E$ . $C$ $C$ $T$ $C$
$C$ nonexpansive $x,$ $y\in C$
$||Tx-Ty||\leq||x-y||$
. $F(T)$ $\{x\in C:x=Tx\}$ .
Hilbert , Mann [15]
: $x$ $C$ .
$x_{1}=x$ , $x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n}.)Tx_{n}$ $(n=1,2, \ldots)$ ,
{\alpha $0\leq\alpha_{n}\leq 1$ . Reich [16] Mann
, Fr\’echet Banach , $F(T)$
$\{\alpha_{n}\}$ $\sum_{n=0}^{\infty}\alpha_{n}(1-\alpha_{n})=\infty$ $\{x_{n}\}$ $T$
. Suzuki [20] 2
: $C$ Banach $E$ , $T$ $U$ $C$
$C$ $TU=UT$ . {\alpha $n\in \mathrm{N}$ $0\leq\alpha_{n}\leq 1$
, $0<\varliminf_{narrow\infty}\alpha_{n}\leq\varlimsup_{narrow\infty}\alpha_{n}<1$ . $x$ $C$
, $\{x_{n}\}$
$x_{1}=x$ , $x_{n+1}= \alpha_{n}x_{n}+(1-\alpha_{\mathfrak{n}})\frac{1}{n^{2}}\sum_{1,\mathrm{j}=0}^{n-1}T^{:}U^{j}x_{n}$ $(n=1,2, \ldots)$ ,
. $\{x_{n}\}$ $T$ $U$ ( $[9, 10]$
).
-\rightarrow , Xu and Ori [27] $\tau 1,$ $T_{2},$ $\ldots,$ $T_{r}$
Hilbert : $x$ $C$, .
$x_{0}=$
.
$x$ , $x_{n}=\alpha_{n}x_{n-1}+(1-\alpha_{n})T_{n}x_{n}$ $(n=1,2, \ldots)$ , (1)
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$\{\alpha_{n}\}$ $0<\alpha_{n}<1$ , $T_{n}=T_{n+f}$ . (1)
Hilbert . Liu [14] (1)
, Banach , semicompact
. ([10, 12, 19, 28] ).
, – Banach
Mann . ,




, $E$ Banach , $E^{*}$ $E$ , $\langle y, x^{*}\rangle$ $x^{*}\in$
$E^{*}$ $y\in E$ . $x_{n}arrow x$ $\{x_{n}\}$ i $x$ ,
$\lim_{narrow\infty}x_{n}=x$ $x_{n}$ $x$ . $x_{n}arrow x$ $\{x_{n}\}$ $x$
, $\mathrm{w}-\lim_{narrow\infty}x_{n}=x$ $x_{n}$ ‘ $x$ . $\mathrm{N}$
.
$C$ Banach $E$ . $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$
, $\{\alpha_{n,i} : n, i\in \mathrm{N}, 1\leq i\leq n\}$ $n,$ $i\in \mathrm{N}$ $0\leq\alpha_{n},:\leq 1$









$W_{n}$ , $T_{n-1},$ $\ldots,$ $T_{1}$ $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,$ $\alpha_{n,1}$ $W-$
maPPing . (2) .
Lemma 2.1. $C$ Banach $E$ . $T_{1},$ $T_{2},$ $\ldots$ $C$
$C$ , $\{\alpha_{n,i} : n, i\in \mathrm{N}, 1\leq i\leq n\}$ $n,$ $i\in \mathrm{N}$
$0\leq\alpha_{n},:\leq 1$ . $U_{n,n+1},$ $U_{n,n},$ $U_{n,n-1},$
$\ldots,$
$U_{n,2}$ $W_{n}$ (2)
, $U_{n,n+1},$ $U_{n.n},$ $U_{n,n-1},$
$\ldots,$
$U_{n,2}$ $W_{n}$ .
SuZuki $[20, 21]$ .
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Lemma 2.2 ([20, 21]). $\{z_{n}\}$ $\{w_{n}\}$ Banach $E$ , $\{\alpha_{n}\}$ $0\leq$








Banach $E$ $||x||=||y||=1,$ $x_{\overline{\Gamma}^{\mathit{1}}}y$ $x,$ $y\in E$
$||x+y||/2<1$ . Banach $E$ ,
$x,$ $y\in E,$ $\lambda\in(0,1)$ $||x||=||y||=||(1-\lambda)x+\lambda y||$ , $x=y$
.
$B_{r}=\{v\in E : ||v||\leq r\}$ . Banach $E$ – , $\epsilon>0$
, $x,$ $y\in B_{1}$ $||x-y||\leq\epsilon$ , $||x+y||/2\leq 1-\delta$ $\delta>0$
. Banach ,
([251 ). , Banach $E$ G\^ateaux
$x,$ $y\in B_{1}$
$\lim_{tarrow 0}\frac{||x+ty||-||x||}{t}$ (3)
. $x\in B_{1}$ , (3) $y\in B_{1}$ -
, Banach $E$ Fr\’echet . Banach $E$ Opial
, $E$ $\{x_{n}\}$ $\mathrm{w}- \mathrm{h}\mathrm{i}\mathrm{m}x_{n}=xn$
$\lim_{narrow\infty}||x_{n}-x||<\lim_{narrow\infty}||x_{n}-y||$
‘\theta $y\neq x$ $y\in E$ ([17]). Banach
, $E$ $\mathrm{n}\mathrm{e}\mathrm{t}\{x_{\alpha}\}$ $\mathrm{w}-\lim_{\alpha}x_{\alpha}=x$
$\lim_{\alpha}||x_{\alpha}-x||<\lim_{\alpha}||x_{\alpha}-y||$
$y\neq X$ $y\in C$ ([4] ).
$Earrow E^{*}X\mapsto$ { $x^{*}\in E^{*}$ : $\langle$ X, $x^{*}\rangle=||x||^{2}=||x^{*}||^{2}$ } –
$E$ OPial Hilbert , $P^{\mathrm{p}}(1<p<\infty)$ OPial
([11, 17] ). Lp- $(p\neq 2)$ OPial , Banach




, Mann . $C$ Banach $E$ ,
$T_{1},$ $T_{2},$
$\ldots$
$C$ $C$ . $\{\alpha_{n},: : n, i\in \mathrm{N}, 1\leq i\leq n\}$ $1\leq i\leq n$
$n,$ $i\in \mathrm{N}$ $0\leq\alpha_{n,i}\leq 1$ . $n\in \mathrm{N}$
, $W_{n}$ , $T_{n-1},$ $\ldots$ , $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,$ $\alpha_{n,1}$ $C$ $C$
$\mathrm{W}$-maPping . ([5, 12, 13, 18, 24, 26]
):
$x_{1}=x\in C$, $x_{n+1}=\beta_{n}x_{n}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
$\{\beta_{n}\}$ $n\in \mathrm{N}$ $0\leq\beta_{n}\leq 1$ .
.
Lemma 3.1. $C$ Banach $E$ , { $\alpha_{n},$: : $n,$ $i\in \mathrm{N},$ $1\leq$
$i\leq n\}$ $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$ $0\leq\alpha_{n,i}\leq 1$
. $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$ , $\bigcap_{j}^{\infty}=1$ $F(T_{j})_{\overline{\tau}^{\angle}}\emptyset$ .
$n\in \mathrm{N}$ , $W_{n}$ , $T_{n-1},$ $\ldots$ , $T_{1}$ $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,$ $\alpha_{n,1}$
$C$ $C$ $\mathrm{W}$-maPPing . $x$ $C$ , $\{x_{n}\}$
$x_{1}=x$ , $x_{n+1}=\beta_{n}x_{n}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
, $\{\beta_{n}\}$ $n\in \mathrm{N}$ $0\leq\beta_{n}\leq 1$
. , $||x_{n+1}-w||\leq||x_{n}-w||$ , $w \in\bigcap_{n=1}^{\infty}F(T_{n})$
, $\lim_{narrow\infty}||x_{n}-w||$ .
([6, 20, 21] ).
Lemma 3.2. $C$ Banach $E$ , { $\alpha_{n},$: : $n,$ $i\in \mathrm{N},$ $1\leq$
$i\leq n\}$ $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$ $0<\alpha_{n},:\leq 1$ , $i\in \mathrm{N}$
$\lim_{narrow\infty}\alpha_{n,:}=0$ . $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$ ^ ,
$\bigcap_{=1}^{\infty}\dot{.}$ $F(T_{1})\neq\emptyset$ . $n\in \mathrm{N}$ , $W_{n}$ $T_{n},$ $T_{n-1},$ $\ldots$ ,
$\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,$ $\alpha_{n,1}$
$C$ $C$ $W$-mapping . $\{z_{n}\}$ $C$
$C$ $w$ . $k\in \mathrm{N}$
$\lim_{narrow\infty}\frac{||W_{n}z_{n}-.z_{n}||}{\alpha_{\mathfrak{n},1}\alpha_{n,2}\alpha_{n,3},..,\alpha_{n,k}}=0$
. , $w$ $\cap-1$ $F(T_{n})$ .
Lemmas 3.1,3.2 , Banach
([21] ). , [2] .
Theorem 3.$. $C$ Banach $E$ , { $\alpha_{n},$: : $n,$ $i\in$
$\mathrm{N},$ $1\leq i\leq n\}$ $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$ $0<\alpha_{n},:\leq 1$
, $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$, . $n\in \mathrm{N}$
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, $W_{n}$ $T_{n}$ , $T_{n-1},$ $\ldots$ , $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots$ , $\alpha_{n,1}$ $C$ $C$
$\mathrm{W}$-mapping . $\{\beta_{n}\}$ $n\in \mathrm{N}$ $0\leq\beta_{n}\leq 1$ ,
$0<\varliminf_{narrow\infty}\beta_{n}\leq\varlimsup_{narrow\infty}\beta_{n}<1$
. $\{s_{n}\}$ $a\in(0,1)$ $0<s_{n}<a<1$ ,
$\varliminf_{narrow\infty}s_{n}=0,$ $\varlimsup_{narrow\infty}s_{n}>0,$ $\lim_{narrow\infty}|s_{n+1}-s_{n}|=0$ . $x$ $C$
, $\{x_{n}\}$ [
$x_{1}=x$ , $x_{n+1}=\beta_{n}x_{n}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
, , $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$ $\alpha_{n},:=s_{n}j$




$C$ Banach $E$ , $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$
. $\{\alpha_{n},: : n, i\in \mathrm{N}, 1\leq i\leq n\}$ [ $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$
$0\leq\alpha_{n},:\leq 1$ . $n\in \mathrm{N}$ , $W_{n}$ $T_{n}$ , $T_{n-1},$ $\ldots,T_{1}$
$\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,\alpha_{n,1}$ $C$ $C$ $W$-mapping . ,
([5, 12, 13, 18, 24, 26] ):
$x_{1}=x\in C$, $x_{n}=\beta_{n^{X}n-1}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
$\{\beta_{n}\}$ $n\in \mathrm{N}$ $0<\beta_{n}<1$ .
.
Lemma 4.1. $C$ Banach $E$ , { $\alpha_{n,j}$ : $n,$ $i\in \mathrm{N},$ $1\leq$
$i\leq n\}$ $1\leq i\leq n$ $n,$ $i\in \mathrm{N}$ $0\leq\alpha_{n,j}\leq 1$
,. $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$ , $\bigcap_{1=1}^{\infty}.F(T_{j})_{\dot{\Gamma}}\angle\emptyset$ .
$n\in \mathrm{N}$ $W_{n}$ , $T_{n-1},$ $\ldots,$ $T_{\iota}$ $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots$ , $\alpha_{n,1}$
$C$ $C$ $\mathrm{W}$-maPPing . $x$ $C$ , $\{x_{n}\}$
$x_{1}=x$ , $x_{n}=\beta_{n}x_{n-1}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
, $\{\beta_{n}\}$ $n\in \mathrm{N}$ , $0<\beta_{n}<1$
. , $||x_{n+1}-w||\leq||x_{n}-w||$ , $w \in\bigcap_{:\epsilon \mathrm{N}}F(T_{*}.)$
, $\lim_{narrow\infty}||x_{n}-w||$ .
Lemmas 4.1, 3.2 – Banach
([21] ). [2] .
Theorem 4.2. $C$ Banach $E$ , { $\alpha_{n,*}$. : $n,$ $i\in$
$\mathrm{N},$ $1\leq i\leq n\}$ $1\leq i\leq n$ $n$ , i\in N, $0<\alpha_{n,j}\leq 1$




$\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots,$ $\alpha_{n,1}$
$C_{\ovalbox{\tt\small REJECT}}$ $C$ $\mathrm{W}$-mapping
100
. {\beta $n\in \mathrm{N}$ $0<\beta_{n}<1$ , $\lim_{narrow\infty}\beta_{n}=0$
. $\{s_{n}\}$ $a\in(0,1)$ $0<s_{n}<a<1$ ,
$\underline{\mathrm{l}\mathrm{i}\mathrm{m}}_{narrow\infty}s_{n}=0,\overline{1\mathrm{i}\mathrm{m}}_{narrow\infty}s_{n}>0,$ $\lim_{narrow\infty}|s_{\mathrm{n}+1}-\mathrm{s}_{n}|=0$ . $x$ $C$
, $\{x_{n}\}$
$x_{1}=x$ , $x_{n}=\beta_{n}x_{n-1}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
, , 1 $\leq i\leq n$ $n,$ $i\in \mathrm{N}$
$\alpha_{n,i}=s_{n}$
:
$\{x_{n}\}$ $\bigcap_{k=1}^{\infty}$ $F(T_{k})$ .
5. OPIAL BANACH
,
. Banach Opial’s Banach
.
, [3] .
Theorem 5.1. $C$ OPial Banach $E$
, $\{\alpha_{n,j} : n, i\in \mathrm{N}, 1\leq i\leq n\}$ $\{\beta_{n}\}$ , $1\leq i\leq n$
$n,$ $i\in \mathrm{N}$ $0<\alpha_{n,i}\leq 1$ , $n\in \mathrm{N}$ $0<\beta_{n}<1,$ $n\geq i\geq 2$
$i\in \mathrm{N}$ $\mathrm{l}\mathrm{i}\mathrm{m}_{narrow\infty}\alpha_{n,i}=0$ , $k\in \mathrm{N}$
$\mathrm{l}\mathrm{i}\mathrm{m}_{narrow\infty}\frac{\beta_{\mathfrak{n}}}{\Pi_{j\Leftarrow 1}^{k}\alpha_{n,j}}=0$ . $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$
. $n\in \mathrm{N}$ , $W_{n}$ $T_{n}$ , $T_{n-1},$ $\ldots,$ $T_{1}$ $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots$ , $\alpha_{n,1}$
$C$ $C$ $\mathrm{W}$-maPPing . $x$ } $C$ , $\{x_{n}\}$
$x_{1}=x$ , $x_{n}=\beta_{n}x_{n-1}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N})$ ,
, , $\{x_{n}\}$
$\lim_{narrow\infty}||x_{n}-z||=\mathrm{i}\mathrm{n}\mathrm{f}\{\lim_{narrow\infty}||x_{n}-v||$ : $v \in\bigcap_{k=1}^{\infty}F(T_{k})\}$ .
– \cap 1 $F(T_{k})$ .
Remark 5.2. Theorem 5.1 , $E$ $\mathrm{O}\mathrm{p}\mathrm{i}\mathrm{a}\mathrm{l}’ \mathrm{s}$
: $x$ $C$ $\{x_{n}\}$
$\varliminf_{narrow\infty}||x_{n}-x||<\varliminf_{narrow\infty}||x_{n}-y||$
$y_{\dot{T}}\mathit{1}x$ $y\in C$ . $C$
([17, 22, 23] ).
. , [3] .
Theorem 5.3. $C$ Banach $E$ , { $\alpha_{n},$: :
$n,$ $i\in \mathrm{N},$ $1\leq i\leq n\}$ $\{\beta_{n}\}$ , $1\leq i\leq n$ $n,i\in \mathrm{N}$
, $0<\alpha_{n},:\leq 1$ , $n\in \mathrm{N}$ $0<\beta_{n}<1$ , $n\geq i\geq 2$
$i\in \mathrm{N}$ $\lim_{n\prec\infty}\alpha_{n.i}=0$ , $k\in \mathrm{N}$ ,
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$\lim_{narrow\infty}\frac{\beta_{n}}{\Pi_{j=1}^{k}\alpha_{n,j}}=0$ . $T_{1},$ $T_{2},$ $\ldots$ $C$ $C$
. $n\in \mathrm{N}$ , $W_{n}$ $T_{n}$ , $T_{n-1},$ $\ldots$ , $T_{1}$ $\alpha_{n,n},$ $\alpha_{n,n-1},$ $\ldots$ , $\alpha_{n,1}$
$C$ $C$ $W$-mapping . $x$ $C$ , $\{x_{n}\}$
$x_{1}=x$ , $x_{n}=\beta_{n}x_{n-1}+(1-\beta_{n})W_{n}x_{n}$ $(n\in \mathrm{N}.)$ ,
, , $\{x_{n}\}$
$\lim_{narrow\infty}||x_{n}-z||=\inf\{\lim_{narrow\infty}||x_{n}-v||$ : $v \in\bigcap_{k=1}^{\infty}F(T_{k})\}$ .
– \cap 1 $F(T_{k})$ .
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